Since Ehrlich (1877) found that the mast cells were stained metachroma tically with dahlia, a number of histologic studies about the mast cells have been reported.
The mast calls in the central nervous system, including the meninges and the choroid plexuses, however, have not been studied so much as in other tissues. Mckibben (1914) found the mast cells in the meninges of the necturus, and Mazzi (1954) noted the mast cells in the meninges of the triturus, the hydromantes and the rana. Holmgren (1938) mentioned that there were the mast cells in the meninges of the dog, but not in the rat and man. Accord ing to the literatures of Sundwall (1917) , Dewey (1918-19) and Tsusaki (1951) the mast cell population in the choroid plexuses varies greatly in different animal species. Mazzi (1954) found the mast cells in the choroid plexuses of amphibia, the triturus and the hydromantes. Kappers et al. (1958) noted the mast cells in the choroid plexuses of the axolotl. In the brain tissue it is difficult to find mast cells in many animal species except under pathologic condition. Nakajima (1928) and Nagayo (1928) found no mast cells in the brain of man, the rat, the mouse, the rabbit, the monkey, the dog, the cat and the guinea pig. Krabbe et al. (1928) , however , noted mast cells in the brain of the hedgehog. Kelsall and Lewis (1964) demonstrated that, the mast cells were present in the brain of the hamster, especially in the choroid plexuses and around the blood vessels near the lateral and third ventricle. Mazzi (1954) described that the mast cells existed around the In the sections stained with 0.1 per cent toluidine blue (pH 4.5), the cells which were stained metachromatically were found in the lumina of the capil laries as well as closely around the capillary walls in the brain, meninges and choroid plexuses. Sometimes they were found freely in the ventricles. Now, the authors are going to describe observations of these cells, by dividing into three types, Type A, Type B and Type C, on the basis of their form for the reason of being available to explain these cells. In the Type C cells a round or oval nucleus was located centrally, and three to five cytop armic proces.,es radially extended in all directions from their cell bodies. These cytoplasmic processes were slender, long and markedly branching. Some of these ramified cytoplasmic processes showed local thin nings and looked like strings of beads. The tips of these cytoplasmic processes did often appear to be torn off in pieces. The cytoplasmic granules of the Type C cells were very fine and stained diffusely purplish red with 0.1 per cent toluidine blue. The metachromasia of these cells showed a more reddish tint than the Type B cells. The Type C cells were found chiefly in the meninges, especially in the meninges of the medulla oblongata, of the brain basis around the hypophysis, of the olfactory lobus and of the portion where the choroid plexuses entered into the diencephalic ventricle.
They were also found relative ly rich in the meninges of the longitudinal cerebral fissures. Their cytoplasmic processes were observed to extend and ramified outside the capillaries in the meninges.
Some of the Type C cells occured in the anterior choroid plexuses of the diencephalic and telencephalic ventricles as well as in the posterior ehoroid plexuses covering over the fossa rhomboidea. The Type A, B, and C cells showed the following tingibility when stained with the methods described in Table 1. 1) The Hale reaction (after Mowry's method)
The Type A, B and C cells were found to be filled with the coarse cytoplas mic granules which were stained light blue.
2) Alcian blue staining (after Mowry's method)
The cytoplasm of the Type A, B and C cells were coarsely granulated , and weakly stained blue.
3) Alcian blue staining (after Adams and Sloper's method) The sections were stained with strongly acidified alcian blue (pH 0 .2) after oxidation with the mixed solution of equal parts of 0 .3 per cent potassium dichromate and 0.3 per cent sulfuric acid. It was demonstrated that the cytoplasm of the Type A, B and C cells were filled with coares , greenish blue granules. The cytoplasmic granules were more intensely stained in the oxidated sections than in the non-oxidated ones.
4) Aldehyde-fuchsin staining
The sections were stained with Gomori's aldehyde-fuchsin after pretreat ment with a mixture of equal parts of 0.3 per cent potassium dichromate and 0.3 per cent sulfuric acid as well as stained without any pretreatment . In the non-oxidated sections the Type A and B cells were found to posess fine cyto plasmic granules which were stained weakly reddish purple. These fine granules were sparse and scattered diffusely in the cytoplasm. The cytoplasmic granules of the Type C cells were stained more weakly and scattered more sparsely than those of the other types. After pretreatment with the oxidating 14) Astra blue-safranine 0 staining
The tongue of the rat was used as a control. The tongue of the rat as well as the brain of the triturus was fixed with alcohol-formalin, embedded in paraffin and sectioned 7ƒÊ in thickness. They were stained with a mixed dye of astra blue and safranine 0 after the Burton's method. In the tongue of the rat there were found three types of mast cells, which were stained metachromatically.with toluidine blue, according to their affinity for one , or other of these dyes: the first,, which had the astra blue positive granules in the cytoplasm ; the second, which was stained brownish red with safranine 0 and lacked any affinity for astra blue; and the third, which posessed a double affinity for both astra blue and safranine 0 and showed a brownish blue tint. In some instances of the third type cells, however, red and blue granules were seen in the cytoplasm side by side. .
In the brain of the triturus, all of the Type A, B and C cells were observed to have cytoplasmic granules which had an affinity for astra blue only, while they did not show any affinity for safranine 0.
However, the blue cytoplasmic granules were scattered more sparsely in the Type C cells than in the Type A and B. to the cytoplasmic processes and the response to they periodic acid Schiff reac tion. When stained with toluidine blue, the metachromasia of the Type C cells is more reddish than the Type B cells. Moreover, in the Type C cells the affinity for aldehyde fuchsin and astra blue is weaker than in the Type B cells. On the whole, however, the tingibility of the Type C cells has a resemblance to that of the Type B cells.
In the mesentery of the Japanese newt Setoguchi et al. (1965) Mckibben (1914) demonstrated the mast cells, which extended radially along the branching cytoplasmic processes in all directions and resembled the nerve cell, in the dura mater of the necturus. However, he did not describe the distribution of these mast cells in the dura mater in detail. In the meninges of the triturus and the hydromantes Mazzi (1954) found the spider-shaped mast cells with the long, branching cytoplasmic processes, and around the capillary walls he also observed the common tissue mast cells which showed the slender spindle shape. Kappers et al. (1958) On the other hand, the mast cells are found in the interstitial tissues of the choroid plexuses as well as closely in contact with the free surface of the epithelial layer of the choroid plexuses, and also observed to be free in the ventricles. These observations suggest that the tissue mast cells (the Type B cells) in the brain of the Japanese newt may be able to wander. Sundwall (1917) observed the mast cells to be located, first beneath the endothelial layer of the blood vessels with processes extending into the lumina, then in the wall of the blood vessels at varying distances from the lumina, and finally beneath the epithelial layer of the choroid plexus with processes projecting between the epithlial cells into the ventricles.
He concluded from those observations that the mast cells wandered from the blood vessels to the ventricles. Tsusaki (1951) noted that the shape of the mast cells showed great adaptability to narrow spaces of the interstitial tissues of the choroid plexuses of various animal species, and suggested that the mast cells might posess a wandering property.
In the lumina of the capillaries exist both the blood basophils and some of the tissue mast cells (the Type B cells).
Hatai et al.
(1958) described that the blood basophils are distinguished from the tissue mast cells, staining with methylgreen-pyronin.
However, we cannot find a difference between the two. The mast cells have been known to contain heparin since Holmgren et al.
(1937) described first the correlation between the mast cell density and the heparin content. Heparin is a sulfated acid mucopolysaccharide, which is sul fated to different degrees.
Heparin is divided into three groups according to the degree of sulfation in monosaccharide unit, namely, monosulfuric heparin, disulfuric heparin and trisulfuric heparin. Since Jorpes (1948) stained acid mucopolysaccharides with a periodic acid Schiff technique, it has been made clear that it is acid mucopolysaccharides with glycol radicals that show the positive response to PAS reaction. Therefore, only monosulfuric heparin stained positive ly with the PAS method. When heparin is more sulfated to the degree of the presence of two or three sulfate radicals per monosaccharide, it reacts no longer with PAS reaction.
The mast cells in the brain of the Japanese newt vary in intensity of response for PAS reaction; that is, the Type B cells and the blood basophils (the Type A) are stained positively with the PAS method, while most of the Type C cells show a negative response. Setoguchi et al. (1965) also demonstrated that the dendrite-type mast cells, the mature mast cells, in the mesentery were not stained with the PAS technique.
A number of investigators have noted that the mast cells show an unstable response for periodic acid Schiff reaction. Lillie (1950) pointed out that, the mast cells of the rat and man which are metachromatic with thionin are often PAS-negative, and some are PAS-positive and orthochromatic. He suggested that the variation might be caused by the differences in the age of the mast cells. Compton (1952) demonstrated that hamsterr mast cells didn't show positive response consistent with PAS reaction and were more frequently unstained than stained. He concluded that irregular ityy in response was., due to different stages of sulfatic esterification during the synthesis of heparin. Hale (1957) also interpreted these variations in periodic acid Schiff reaction as being caused by differences in the degree of sulfation in the.mast cells. Takeda (1958) Burton (1964) compared the mast cells of the adult rat with those of the embryo in. various stages, staining with a mixture of astra blue and safranine Q. Consequently he , described that the, mast cells stained blue with astra blue were the immature type and those stained with safranine 0 were of the mature type.
However, he, didn't refer to the relation between the tingibility of safranine 0 and PAS-reaction. In the brain of the Japanese newt the Type C cells -show the same affinity for astra blue as the Type B cells , although the former are stained more weakly than the latter, and there are found no mast cells stained with safranine O.
Syhnen (1951) reported that in the mast cells of the ox liver capsule heparin is associated with lipid and polypeptide which contains cysteine (or cystine) . Scott and Clayton (1953) observed that the mast cells markedly increased affinity for aldehyde-fuchsin by staining with this dye after pretreatment of various oxidating agents. They suggested that aldehyde-fuchsin stains not only sulfated acid mucopolysaccharides , but also posesses the affinity for aldehyle groups and sulfonic groups which are converted from dithio bo nds of cystine on oxidation. Adams and Sloper (1956) affinity of the mast cells for acidified alcian blue and aldehyde-fuchsin is greatly increased after the pretreatment of oxidation, compared with A heir affinity without any pretreatments.
Therefore, the mast cells in the brain of the Japanese newt seem to contain cystine (cysteine).
Gomori's chromalum hematoxylin-phloxine staining (CH-P staining) is well known to demonstrate the neurosectretory granules. By mean of CH-P stain ing, the fine cytoplasmic granules of the mast cells in the brain of the Japanese newt are stained bluish black, taking up chromalum hematoxylin as well as the neurosecretory granules in the preoptic nucleus. Kappers et al. (1958) found the mast cells having the CH-positive cytoplasmic granules in the choroid plexuses of the axolotl. It is considered that the cytoplasmic granules of the mast cells show affinity for chromalum hematoxylin due to a non-specific response to lipoprotein as well as the neurosecretory materials do. The mast cells of the Japanese newt also are stained positively with nile blue sulfate, but stained neither with sudan black B nor with luxol fast blue.
It may be concluded, from what has been described above, that the Type B and C mast cells in the brain of the Japanese newt have great resemblance to the tissue mast cells of other animal species in reference to their tingibility.
CONCLUSION
The Type C cells which are observed in the brain of the Japanese newt are considered to be the mature type of the tissue mast cells on the basis of their degree of metachromasia, their characteristic shape, and their response to periodic acid Schiff reaction. The Type B cells seem to wander through the capillaries and fix in the meninges or the choroid plexuses , and then grow up to the Type C cells. In the lumina of the blood vessels there are found both of the Type B cells and blood basophils. This fact suggests the transition between the two, although we do not make sure of it. When the literature of Mckibben (1914) , Mazzi (1954) and Kappers et al. (1958) 
